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Intervertebral disc degeneration is an almost universal musculoskeletal
condition the frequency of which increases with age. The factors that initiate
and influence progression of disc degeneration are increasingly amiable to
imaging-based research. Histological studies have shown how young and
middle-aged male subjects develop earlier and more severe disc lumbar disc
degeneration than aged-matched female subjects, most likely the result of
increased mechanical stress. However, recent radiographic and MR-based
research has begun to show that this trend is reversed in later years with
elderly female subjects prone to more severe disc degeneration than males.
This propensity for elderly females to develop more severe disc degeneration
seems to be ameliorated by estrogen supplements. Estrogen receptors have
been found in discal tissue with estrogen capable of enhancing the prolifer-
ation of disc annular cells in culture. In addition, MR perfusion studies have
shown that as vertebral bone mineral density decreases in elderly subjects,
vertebral body bone marrow perfusion indices decrease accordingly. Similar
MR-based studies have shown how severe intervertebral disc degeneration is
associated with reduced vertebral marrow perfusion in the adjacent verte-
brae. The disc, as an avascular structure, is largely dependent on diffusion
from the vertebral marrow for its nutritional supply. Relative marrow hypo-
perfusion may also be a source of impaired disc nutrition. We believe it is
feasible, therefore, that climacteric estrogen deficiency possibly contributes
to accelerated disc degeneration due to reduced stimulation of disc cells as
well as possibly related to decreased vertebral blood perfusion limiting disc
nutrition. In vivo imaging techniques will be able to help further explore the
effect of menopause on lumbar disc degeneration.
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“Osteoporosis is a disease of childhood”, so study of the skeleton during
growth & development provides insights into how peak bone mass (PBM)
might be optimized, so preventing osteoporosis in later life. Techniques are
available (DXA, QCT) which permit study of bone growth & development in
normal infants (1) & children & those with diseases that affect bone (2) &
with fractures (3).
Dual energy X-ray absorptiometry (DXA): most widely available & utilized
technique. Advantages: low radiation dose, rapid scanning (30 sec) & good
precision, with experienced/well trained technical staff. Limitations: mea-
surement of integral (cortical + trabecular) bone & ‘areal’ bone mineral den-
sity (aBMD: g/cm2) so size dependent, a particular problem in children.
Scans routinely performed are lumbar spine (LS; L1-4) & whole body less
head (WBLH). Proximal femur scan is not recommended, but we perform
this after age 10 when the bone has attained its shape in adults. Several
methods have been proposed for DXA size correction, & those recently advo-
cated in an ISCD Position Statement (http://www.iscd.org/) are bone min-
eral apparent density (BMAD) in LS & femoral neck (FN) & height adjusted
Z scores (4). We additional use Mølgaard et al (5) method from WB BMC to
determine: height appropriate for age (short bones), bone size (bone area)
appropriate for height (narrow bones) & BMC appropriate for bone area (un-
der mineralized bones). When disability prevents ideal positioning a lateral
femur scan is an alternative. Must use appropriate reference databases &
consistent scan model/software for analysis in longitudinal studies. Verte-
bral fracture assessment (VFA) has advantages over spinal radiographs (low
dose, whole spine on single image, no parallax effect of divergent X-ray
beam) & will increasingly be applied in children (Fig. 1).
Quantitative computed tomography (QCT): advantage of providing a true
volumetric BMD (mg/cm3) so is not size dependent, separate measures of
cortical & trabecular bone & can be applied to central & peripheral skeletal
sites using eitherwhole body general purpose or dedicated peripheral CTscan-
ners, the latter being most commonly applied. High resolution (in plane reso-
lution 130e150 mm) pQCT scanners enable study of trabecular & cortical bone
structure but the long scan time (3min)makemovement artefact a limitation.
Although these are principally research techniques, a recent ISCD Position
Statement reviews the literature & makes recommendations of their applica-
tion to bone health assessment (6). In children with disability e.g. cerebral
palsy that cannot be positioned ideally on DXA tables or dedicated pQCTscan-
ners there are advantages using general purpose CT scanners.
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